JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. Figure 21) . In a sense, of course, Portals is a transitional work, between two fairly distinct style-periods. Whether 3 Note: "dissonant relations" will be used here to mean, exclusively, the relations of the minor 2nd, major 7th, and minor 9th. 4,Note: partly because of the complexly contrapuntal nature of certain parts of Sun Treader, and partly because whole long sections of the piece are nearly identical to earlier sections, I have used only the first half (bars 1 through 118) for input data. I am convinced, however, that this will in no way lessen the significance-or even the effective "accuracy"-of my results.
it should be considered the last of the early works or the first of the later works would depend on many factors not considered here, but the superimposed plot (Figure 22 ) of interval-frequency distributions for Portals, the pieces preceding Portals (i.e., 1919-24), and those following it (1931-44), clearly suggests that it belongs to the early group, at least in terms of melodic-interval statistics. Figure 23 shows superimposed plots of interval-frequency distributions for the early vs. the later periods, and here the trends mentioned above can be seen quite clearly-the increase in the use of minor 2nds, tritones, 4ths, 5ths, and major 7ths, and the decrease in the frequencies of most of the other intervals-especially major 2nds, minor and major 3rds, major 6ths, and minor 7ths. The interval-frequency distribution for all of Ruggles' pieces together is shown in Figure 20 . As in the plots for individual pieces, these are graphed in two ways, one distinguishing between ascending and descending forms of each interval, the other combining these into one plot of "absolute intervals". It is of interest to note that there are rather significant differences between ascending and descending interval frequencies for certain intervalsmost importantly, I think, perfect 4ths and 5ths. What this plot tells us about these two intervals is that ascending 4ths (and descending 5ths) occur much less often in Ruggles' work than descending 4ths (and ascending 5ths). In the first case, descending 4ths are used 1.75 times as often as ascending 4ths. In the other, ascending 5ths occur 2.17 times as often as descending 5ths. This discrepancy is found in most of the individual pieces, too (though there are some exceptions -most notably Organum), as well as in the overall statistics, and seems to constitute an important tendency in Ruggles' melodic writing. An explanation of the discrepancy suggests itself immediately. Both the ascending 4th and (even more) the descending 5th can easily imply or evoke a V-I cadential sense, "rooting" the melodic line (harmonically) at the second tone and thus obstructing the ongoing momentum of the line.
Another sort of asymmetry between ascending and descending interval frequencies can be seen in Figure 25 . The smaller intervals (up to and including the tritone) occur most often in descending form, while intervals larger than the tritone tend to occur most frequently in ascending form.5 The shape of the larger melodic gestures implied by 5 Note: The differences between 4ths and 5ths in this respect, mentioned above, might be merely a special case of this more general condition, but I believe the harmonic consideration I have suggested to explain it is, at the very least, an important contributing factor. this asymmetry is one involving a faster ascent, and a slower descent, thus: I . I have no way of knowing whether this is a distinctive feature of Ruggles' style, or whether it is, in fact, typical of other styles as well (though I suspect it is). In any case, it might be an interesting line of investigation for someone involved in comparative studies of musical style.
Pitch-class repetition and dissonant relations
Ruggles' intention to avoid early pitch-class recurrences in his melodic lines has often been mentioned. In New Musical Resources6 (first published in 1930), Henry Cowell described Ruggles' procedure as follows:
Carl Ruggles has developed a process for himself in writing melodies for polyphonic purposes which embodies a new principle ... He finds that if the same note is repeated in a melody before enough notes have intervened to remove the impression of the original note, there is a sense of tautology, because the melody should have proceeded to a fresh note instead of to a note already in the consciousness of the listener. Therefore Ruggles writes at least seven or eight different notes in a melody before allowing himself to repeat the same note, even in the octave.
And in 1932, Charles Seeger wrote:
The determining feature or principle of the melodic line is that of non-repetition of tone (either the same tone or any octave of it) until the tenth progression. This applies rigidly to the leading melody and characterizes the other parts to a surprising extent, though in Portals many repeated notes may be found at the fourth, fifth, and sixth progression.... Reiteration (immediate repetition) is occasionally effective, but only occasionally. The repetition of tones resulting from reiteration of phrase (as in the 6th and 7th measures of Portals and again in the 9th and 10th) constitutes, I believe, almost the only exception to the principle.7
The similarity of this "principle" to analogous procedures in the works of Schoenberg, Berg, and Webern is obvious, but it is important to Seeger refers to them, "reiterated tones") were treated as a single occurrence of that pitch. In addition to his tendency to avoid early pitch-class recurrences, there is another characteristic of Ruggles' melodic writing which has not been dealt with in the analytical literature. I referred to this earlier as "the frequency and proximity of dissonant relations within his melodic lines". That is, even in the absence of such interval-relations between consecutive pitches, some such relation will generally be found between each new pitch and one of the several immediately preceding pitches. To provide information on this feature, the program was designed to keep a running count of "Lengths of Strings of Consonant Intervals" ("LSCI"), and to compute overall averages of these The values for ALSD and ALSC are shown graphically in Figure  27 , and it will be seen that there is a nearly perfect correlation be-tween ALSD and the chronological sequence in which Ruggles' pieces were written.10 The correlation between chronological sequence and LSCI is only a little less perfect, reaching its lowest point with Sun Treader, and then increasing again (though only slightly) in the later works. Consider for a moment what is meant by the incredibly high values for ALSD reached in Sun Treader, the Evocations, and Organum. It is, in each case, almost 9, which means that at every moment in the process of composing these melodic lines there were only four pitch-classes remaining to choose from for the next tone-and not even all of these four would necessarily satisfy certain other conditions, such as the desire for dissonant relations in close proximity. Very severe constraints indeed, for a music which sounds so free! At this point I almost feel compelled to apologize for using statistics in a study of Carl Ruggles' music-or at least to make some effort to justify it. Carl was a friend and mentor to me, early in my own musical life, and I know well the disdain he had for theoretical constructs detached from the expressive, intuitive core of the musical process. And yet, as Charles Seeger says so perceptively "in memoriam", 
